WHAT IS CLAIMED IS: 



1. A plane diffraction grating with grooves formed on a surface thereof, the plane 
diffraction grating being rotated about a rotational axis which is nomial to the surface, and 

5 being characterized in that a profile of the grooves at a radial area is determined depending 
on a rotational position of the area about a rotational center defined as a foot of the 
rotational axis on tlie surface of the plane diffraction grating. 

2. The plane diffraction grating according to claim 1, wherein the plane diffraction 
10 grating is a blazed type> and a bla^e angle 9^ of the grooves in an area along an original 

line at the rotational position <t>^ 0 is set as; 

^« 

where a is an angle of an incident ray from a normal to the surface of the plane 
diffraction grating in the area, and is an angle of a diffraction ray from the normal, and 
15 a blaze angle B 4, of the grooves in an area along a line at the rotational position 4^ is set 



. V. . ^ / 1+tan"^ 
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3. The plane diffraction grating according to claim 2, wherein: 
20 the surface of the plane diffraction grating is covered with a multiple-layer coating 

to improve reflectivity; 

an unit thickness d^fs of the multiple- layer coating in the area along the original 
line at the rotational position = 0 satisfies the equation: 

12 



w^^Ao = 2^bo^^fl cos{of , 

where 

mi, is the diffraction order, 

Ao is the wavelength of the light diffracted by the area, 

n is the average refractive index of the multiple-layer coating. 

and an unit thickness ^^^of the multiple-layer coating in the area along the line at the 
rotational position <t> satisfies the equation: 

Wj, A = 2dj^R^ cos(a -6 J , 

where 

A is the wavelength of the light diffracted by the area 

nti^}^ the average refractive index of the muliiple-layer coating. 

4. The plane di&action grating according to claim 1, wherein the plane diffraction 
grating is a laminar type, and a depth Hq of the grooves in an area along an original line at 
the rotational position <^ = 0 i$ .sei a$ 

2(cosc(+cos/8) 
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where is the wavelength of the light diffracted by the area, a is an angle of an incident 
ray from a nonnal to the surface of the plane diffraction grating in the area, and is an 
angle of a di^action ray from the normal, and 

a depth hri> of the grooves In an area along a line at the rotational position 0 is 

H,^ ^ . 

2(cosa + cosj5)cos^ 

5. The plane di^action grating according to claim 4, wherein; 

the surface of the plane diffraction grating is covered with a multiple- layer coating 
to improve refleclivily; 

an unit thickness of the multiple-Layer coating in the area along the original 
line at the rotational position 0=0 satisfies the equation: 

fn^h - <i^^iKt^^^^ + sin ^) . 

where 

/n^, is the diffraction order, 
S =1-/1, 

n is the average refractive index of the multiple- layer coatingj 

and 

an unit thickness of the multiple-layer coating in the area along the line at the 
rotational position 0 satisfies the equation: 

m^k ^ df^{R„^ sina + Rq^ sin ^f) , 
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where 

A IS the wavelength of the light diffracted by the area 

/i<^is the average refractive index of the multiple-layer coating. 

6. An optical system comprising; 

a plane diffraction grating having grooves on a surface of the plane diffraction 
grating whose profile at an area is determined depending on a rotational position of the 
area about a rotational center defined as a foot of the rotational axis defined belOw; 

Q mechanism for rotating the plane di^action grating about a rotational axis 
which is normal to the surface; 

an incidence optical system for casting a converging beam of light on a point of 
the surface of the plane diffraction grating, the point being apart from the rotational Center. 

7. The optical system according to claim 6, wherein the plane diffraction grating is a 
blazed type, and a blaze angle 0^ of the grooves in an area along an original line at the 
rotational position 0 =Oissetas: 



where €t- is an angle of an incident ray from a normal to the surface of the plane 
diffraction grating in the area, and /? is an angle of a diffraction ray from the normal, and 
a blaze angle of the grooves in an area along a line at the rotational position 
<p is Set as: 
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8. The optical system according to claim 7, wherein: 

the surface of the plane diffractioa grating is covered with a multiple-layer coating 
to improve reflectivity; 

ixr\\t thickness dto of the multiple-layer coaling in the area along the original 
line at the rotational position <i> =0 satisfies the equation: 

m^A^ - 2ii^t^„ocos(a -ej . 

where 

mt is the diffraction order, 

/Iq is the wftveleiigth of the light diffracted by the area, 

R^, - Vl-(26-6')/cos'a, 
^ =l-«, 

n is the average re&active index of the multiple-layer coating, 

and 

an unit thickness 4<<,of the multiple-layer coating In the area along the line at the 
rotational position 0 satisfies the equation: 

where 

A is the wavelength of the light diffracted by the area 
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is the average refractive index of the multiple-layer coating. 



9. The optical system according to claim 6, wherein the plane difection grating is a 
laminar type, and a depth /iq of the grooves in an area along an original line at the rotational 
5 position ^ 0 is set as 



2(cosor +cos^) 



where /In is the wavelength of the light diffracted by the area, ti^ is an angle of an Incident 
ray from a normal to the surface of the plane diffraction grating in the area, and B is an 
10 angle of a diffraction ray from the normal, and 

a depth A ^ of the grooves in an area along a line at the rotational position c& is set 

as 

A,. ^ . 

' 2(cosa + cos p)oosif> 

15 10, The optical system according to claim 9> wherein: 

the surface of the plane diffraction grating is covered with a multiple-layer coating 
to improve reflectivity; 

an unit thickness d^o of the muldple-layer coating in the area along the original 
line at the rotational position 0 = 0 satisfies the equation: 
20 w^-^ = ^i,o(^«o sina + R^^ sin 0) . 

where 

mi, is the diffraction order. 
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6 = l"7Z, 

n is the average refractive index of the multiple-layer coating, 

and 

5 an unit thickness 4><*of multiple-layer coating in the area along the line at the 

rotational position <!> satisfies the equation: 

X « d^^ (R„^ sin o -hRf^^m f^), 

where 

A is the wavelength of the light diffracted by the area, 
10 i?,^«^/l^(25,-5%)/cos^a. ^p^=^l-(26^-(5,Vcos^)3, 

is the average refractive index of the ranidple-layer coating. 

II. A method of producing a plane diffraction grating having grooves on a surface 
15 thereof whose profile al an area is determined depending on a rotational position of the 
area about a rotational center, the method comprising the steps of; 

coating a substrate with a photo-resist layer and forming a photo-rcsisi mask from 
the photo-resist layer according to a preset pattern of groove arrangement; 

covering the photo-resisi mask with a sector mask having an opening of a narrow 
20 sector whose apex is set at the rotational center, 

etching the substrate over tlie sector mask with an appropriate etching condition 
depending on a rotational position of the sector mask about the rotational center; 

rotating the seaor mask by an angle of the apex of the narrow sector; and 
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repeating the etching process and the mask rotating process until the narrow sector 
sweeps the surface of the substrate. 



The plane dif&action grating producing method according to claim 11, wherein 



5 the plane diffraction grating is a blazed t>'pe, and the etching condition in the etching 
process is such that: 

a blaze angle of the grooves in an area along an original line at the rotational 
position fp = 0 is set as 



10 where is an angle of an incident ray from a normal to the surface of the plane 
diffraction grating in the area, and /? is an angle of a diffraction ray from the normal, and 
a blaze angle 0^^ of the grooves in an area along a line at the rotational position 



13, The plane diflraction grating producing method according to claim 12, wherein 
the surface of the plane diffraction grating is then covered with a multiple-layer coating to 
improve reflectivity, and: 

an unit thickness d^o of the multiple-layer coating in the area along the original 



0 is set as 
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20 line at the rotational position <!> = 0 satisfies the equation: 



/w^ Ao = 2cftoi?„Q cos(a - , 



where 
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nib is the diffraction order, 

/iois the wavelength of the light diffracted by the area, 
d = I -n, 

n is the average refractive index of the multiple-layer coating, 

and 

an unit thickness ^^of the imiltiple-layer coating in the area along the line at the 
rotational position <t> satisfies the equation: 

where 

A is the wavelength of the light diffracted by the area 

is the average refractive index of the multiple-layer coating. 

14, The plane diffraction grating producing method according to claim 11, wherein 
the .plane diffraction grating is a laminar t>Tpfi, and the etching condition in the etching 
process is such that: 

a depth A 0 of the grooves in an area along an original line at the rotational position 
0 =0 is set as 

/i. o ^ , 

2(cosa+cosj3) 
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where is the wavelength of the light diffracted by the area, Of is an angle of an incident 
ray from a normal to the surface of the plane diffraction grating in the area, and is an 
angle of a diffraction ray from the normal, and 

a depth h^oi the grooves in an area along a line at the rotational position <P is set 

5 as 

^ ^2 

* 2(cosa + cos /5 ) cos0 ' 

15. The plane diffraction grating producing method according to claim 4, wherein the 
surface of the plane diffraction grating is then covered with a multiple-layer coating to 
10 improve reflectivity, and: 

an unit thickness d^^ of the multiple-layer coating in the area along the original 
line at the rotational position 0=0 satisfies the equation 

'« A = ^bo (^ao sin a + i?^o sin ^) , 

where 

16 /Tit is the diffraction order, 

i5- =l-n, 

where n is the average refractive index of the raultiple-layer coating, 

and 

20 an unit thickness 4«of the multiple-layer coating in the area along the line at the 

rotational position 0 satisfies the equation 

w^;. = dt,^ (R^ sina + sin JS) . 
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where 

A is the wavelength of the light diffracted by the area 

where = l-n(&and 
5 is the average refractive index of the multiple-layer coating. 
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